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Investigation of the Titanium-Chromium-Aluninium Alloys by
bending Tests at Elevated Temperatures

after which they were machined to 4 mm diameter. The bending
tests of 2, 5, 10, 25, 50, 100 and 300 hours' duration were
carried out at 400 and 500 °C, the applied stress being 40 and

15 kg/mm2 respectively; the magnitude of deflection of the test
pieces was taken as a comparative measure of the strength of the
alloys studied., The maximum resistance to deformation was -
displayed by a narrow range of alloys of the pseudo-binary system
with the Cr:Al ratio of 1:9, containing 8-12% Al and 0.88-1 32%
Cr, and constituting super-saturated a-solid solutions with a
heterogeneous microstructure. In the case of these alloys. the
deflection after 100 hour tests at 500 OC amounted only to

1.5 mm, The resistance to deformation of heterogeneous alloys of
the two other pseudo-binary systems (with the ¢r:Al ratios of 1:1
and %:1) was very low at 550 °C, it improved at 400 °C Dbut was
still lower than that displayed by the alloys discussed 1in the
previous paragraph, at 550 OC the minimum deflection (obtained
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Investigation of the Titanium-Chromium-Aluminium Alloys by
Bending Tests at Elevated Temperatures

in alloys with a eutectoid structure) after 50 hours' test being
about 5 mm, The work was done in the Institut metallurgii
imeni A.A. Baykova (IMET) Akademii nauk SSSR (Institute of
Metallurgy imeni A.A, Baykov of AS USSR) under the direction of

1. I. Kornilov,
There are 4 figures and 4 references: 5 Soviet and
1 non-Soviet,

SUBMITTED: January 9 1959
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Some sources of error in the measurement of temperature by
means of thermoccuples, Zav,lab, 26 no.5:646 '60,
(MIRA 13:7)
1. Institut metallurgii Akademii nauk SSSR,
(Temparature--Keasurement ) (Thermccoup les)
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AUTIiORS: Aleksashin, v.S., and MikheyeV, V.S,

TITLE: gtudy of the physico-chemical properties of aiioys of
the systod grSi, — MoSi2

PERIODICALS Zhurnal prikladnoy xhimii, V. %%, ne. 12, 1960,
2216 - 2222

TwAT: The alm of the present worv was 1o study the .elting points.
micrje:ructure, erectrizal resistivity, r.ardnecs, nicrohardness

and neat resistance of alluys of +he systen CrSi, — 1031, The bi-
s1licides were preparec from the pure rav materials By melting in

a H.F. furnace usin% a double corundum crucible, urder a flux con-
sisting of Cad (46 %) AleS (47.7 %) and MgC (6.7 ¢t} to prevent
oxadatvion. A-tually a ceridaln amount of oxidation wius aravol tubic
_ % - ¢ % of tne st and 5 - 7 4 of the lo wus -0st in this ~aneTy
with =.loys of up to 70 % CrSi,e. Electrical resistivity and melt-

Curd 1/4
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ing point determinctions were carried out on small rod eanples. The
melting points wvere determined with the optic:.l yyrometer Op-48 and
the use of a graduated ~urve constructed from the mp.s -{ *he pure
netals tit, Fe, 2T, Nb and 1'c. The microstructure was goudied on
Jpecimens in annealed and L,urdered conditions. The specimens were
i ened in 10 % oxalic acid by vlectrolysis at - Sa, of 1 - 2 alem
for Crd1i, - rich specimens, and in 'pl. ViKOVOy . -id + €thano. (in

the proportion of one volume to two volumes). Fil.otograshs show the
ui-rostructure of the hurdened alloys of the syst.m Cridl, — MoSi2

% 320. In the range of compositions 35 - 80 % 2;'.0312 the alloys

Live & huterogeneous microstructure consisting of what nns been
provisionally desipgnated a- and p-grains. The microhariness was
meusured with the PMT-% instrument using a load of 50 gr. MoSi,

has a higher microhardness than CrSiQ. The hardness of thi hardened

alloys was meusured on a Vickers hardnecs machine with a 5 *& l1oad.
The heat resistance of 20, 50 and 8C % Mo31, alloys was gtudiet =8

Ci.rd ¢/4
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well s that of the bisilicides of Cr wund ¥o. This was carried cut
at 12000 by estimating the weight increase on oxidation for 20C,
:)0 -nd 500 hours' expoaure. The authors corclude: 1) A corxtitu
ents praph ¢f tne Cridi, — KCSIZ aystem Laus been es:atl;.*»;; ﬂ‘

-

loys of this system form a limited series of sovul.d JOl'leI
heterzgeneous region consisting of the 1 and ,-phaies ex’c
2h to B(-85 % “1081 2) The microhurdness of the s-solid

Srow 96U to il-.“u Koy a1 nnd of the . -co.:d Leiusion
. s
19:0 }(t;/::m@. 73 Alloye with 10 % Mos.. (-2 .14 so.ution),
[

6051 . (p-30lid s.iuticn) and o0 % KoSi, (eenter of the leturc-

)

TLUa5 regivn o+ ) nave the maximun hardness, 3 Dlec*riczl ro-
'Lty of the 7.5 % MoSi, ulloy is 15,540 0 an /1. Mhe lowest
rosssuivity fo G.266 L mmé,/t.‘, aprroximating to FoSi. in chemitu:

ve the hi, heet
I, 1t reaistance. The weight gain of P'10812 i3 2% times To ¢ thun

compogition., ©) AlLoys of the 2-solid solutior hnve

ra /4
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AUTHORS : Mikheyev, V. S., Belousov, 0. K.
— T ——
TITLE: Melting-point diagram of the system titanium-zirconium-
niobium

PERIODICAL: Zhurnal neorganicheskoy khimii, v. €, no. 8, 1961, '305.'9C8

TEXT: Since, according to the literature mentiored, the fusitil:ty cof
the systems titanium-zirconium and titanium-niobium has already been
studied, the system titanium-zirconium-niobium was investigeted ay “he
authors. The surface of the solidus was studied by using the contaczt
method and an optical pyrometer. The alloy was frepared from 39.34%
titanium and 99.5% zirconium and niobium iodide in an electr-ic-arc furnace
in argon atmosphere. Based on data in the literature, the melting temper-
atures were supposed to be 16609C for titanium, 1845°C fcr zirccnium, and
24100C for niobium. The results obtained by thermal analysis of the
alloys are shown in a table. Particularly titaniuz and zrconium showed

a marked effect on the melting point of the alloy. The ternary alloy
Ti-Zr-Nb containing more than 305 of niobium melts at higher tenmperatures

than a binary system of the same niobium content, since this part of
Card 1/5
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the solidus shows a bend the maximum of which is shifted in the direction
of the system titanium-niobium. The latter systetn alsc ras a geeepel
rise of the melting temperature %ith varying composition thar the syst=n
zirconium-niobium. Fig. 1 shows the isotherms on the surface of the
solidus of Ti-Zr-Nb. A steric representation of the diagram of tne

solidus of Ti-Zr-Nb is shown in Fig. 6.
13 referencest

7 Soviet-bloc and 6 non-Soviet-bloc.

There are 6 figures, ' table,

The three most

important references to English-language publications read as follows:

B. A. Rogers, D. F. Atkins, J. Metals, 7,
R. F. Domogala, D. 1. McPherson, J.
Inst. Metals, 80, 525 (1952).

Table:

Legend:
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(1) % by weight; (2) melting temperaturs?,

9, 1034 (1333).
649 (1996) P Luvez J

Results obtained by thermal analysis of the alloy T1-Zr-Nb.

€c; (%) sectaron.
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AUTIIORS : MikheyoVv, v.5. and Poplaukhin. A.S.
‘——__.—”_‘_‘—~
TITLE: Effect of cold deformation and anncaling on the

mechanical properties of commcrcinl—grnde titanium

PERIODICAL: Tsvetnyye metally, no. 4, 1962, 64 - 69

TEXT: The object of the present investigation was tn study
the effect of deformation in cold-rolling, and anncaling time
and temperature on the mechanical propertics of commercial—grade

titanium, — ) (TG-0), containing the following impurities %)
0.oke, C, 0.12% Fe, 0.03% Si, 0.10% Oy 0.06% N, and 0.008% H,-

The preliminary trecatment consisted of rolling the material

to sheat, 2.3%3% and 12 mm thick, and then annealing it at 600 °c.
After annealing, the metal was cold-rolled at a rolling speed

of 15 m/min until evidence of edge cracking was observed, the
direction of the cold-rolling being always parallel to the
direction of hot-rolling. The maximum degree of deformation
attained was 80 - 85%. The mechanical properties (urs, yield _
point, elongation and reduction in area) were determined on x\

Card 1/4

APPROVED FO :
R RELEASE: 06/14/2000 CIA-RDP86-00513R001134120007-2



| "APPROVED FOR RELEASE: 06/14/2000 CI

g b

-RDP86-0051

At o
HEPNMASLAMEANY ORI LLAE S ot

3R001

134120007-2

»

S R

s/136/62/000/004/0C3 /004
Effect of cold deformation, .... E193/E383

specimens cut in a direction parallel, normal and at 450 to

the direction of rolling. The cold-rolled material was anncaled
at 650 9C for 30, 90 or 210 min and cooled in air. The most
significant re-cults are reproduced in Fig. 3, whero

o3 (Uurs), oy (yield point) and b (elongation) are plotted

against the degree of cold plastic deformation (reduction
in thickness 1§ = H-h/H.100%), graph a relating to material
cold-rolled at 20 O°c, graph £ to specimens annealed for 90 min
at 650 °C. These and other results can be swnuarized as
follows. 1) The cold-workability of Ti, expressed as tihe
reduction in thickness corresponding to the appearance of the
first edge crack in flat rolling, was 80 and 87.5% for strip
2.5% and 12 mm thiclk, respectively. The UTS of the spuecimens
2]
given these reductions was $9.2 and 95.2 kg/mmb, respectively,
the decrease in elongation after these roductions being 76 and
40, respectively. 2) Cold-worked Ti was anisotropic in
respect of all the mechanical properties studied. Anisotropy
of elongation and reduction in area persisted after annealing

Card 2/4
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and was most pronounced in thin specigiens. 3) The UTS of
Specimens anncaled for 50 min at 650 °c vas practically
independent of the degrece of preliminary cold plastic dofor-
mation and equal to that of undeformed material. The plastic
properties of annecaling spceimens incroasod vith incroosing
degrec of preliminary defornotion. Thus, for instance,
elongation, measured in the direction of rollinz, wvas about

529 for undeforimed material and about 55¢ [lor naterial given
307 reduction and annealed for 30 min at 650 °C. The 6/n
curves for speciitens annealed undor these conditions and testod
in the direction normal to and at QSO to tho direcction of
rolling had a minimuwn at o= 50%; this was attributed to the
excessive grain growth after this degree of deformation.

4) Very high plastic oroperties can bo attained by heavy
plastic deformation followed by annecaling. In the case of
strip 2.33 mm thick given g0, reduction, values of & = 47,

56 and 56.5% were obtainoed o specimens tosted in the direction
parallel, normal and at 450 to the dircection of rolling,

Card 3/4
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AUTIIORS : _Mikheyev, V.S., Chernova, T.S. (Moscow)
TITLE: Effect of aluminium on the mechanical properties of

titanium alloys

PERIODICAL: Akademiya nauk SSSR., Izvestiya. Otdeleniye
tekhnicheskikh nauk. Metallurgiya i toplivo,
no.5, 1962, 139-142

TEXT: Results are reported of an investigation of the effect of
alwuninium contents from 1 to 12% on the mechanical properties of
Ti-Al and Ti-Al-Cr-Fe-Si alloys. At Al contents up to 7.5% by wt,

the strength of both alloys was found to increase and pass through

a maximum corresponding to an aluminium content of about 7%. The
strength of the ulloys drops sharply at higher aluminium contents

and, in addition, the brittlcness of both alloys rises, presumably
because of the formation of new phases. The Ti-Al alloys were :
found to possess a considerable reserve of ductility and, for this '
reason, an examination was made of Ti-Al=Cr-Fe-Si alloys which

were hoped to have improved strength and heat-resistance

properties at a still satisfactory level of ductility. The

overall addition of these alements was 1.,6% by wt, (solubility

Card 1/2
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1imit of the elements in the corresponding binary and ternary
solutions). The mechanical strength data obtained in tests on
specimens anncaled for 25 minutes at 750°C are tabulated,. The
strength of Ti-Al=Cr-Fe-Si alloys was found to rise with rising
aluminium contents up to 7.3 to 9% by wt, pass through a maximum
and then drop sharply thus resembling the general pattern of
strength variation of the binary Ti-Al alloys but, in this case,
the strengthening effect caused by aluminium addition is much more
pronounced. The ductility of the quinary alloy (cross-section

area reduction and elongation) was found to drop at first as the
Al content 1is increased to 7.5% and then remain constant up to
Al contents of 9.5%. There are 2 figures and 2 tables.

SUBMITTED: March 11, 1962

Card 2/2
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AUTHORS : Mikheyev, V. S. and Chernova, T. ©.
TITLE: Solubility of chromium inX-titanium and the mechanical
properties of the binary titanium-chromium system

SOURCE: Akademiya nauk SSSR. Institut metallurgii. Titan i1 yego
splavy. no. 7, Moscow, 1962. Metallokhimiya i novyye
splavy, 68-73

TEXT: Ti-Cr alloys with 0.2, 0.3, 0.4, 0.75, 1 and 2% Cr were pre-
pared by levitation melting. The solubility of Cr ina-~Ti as deter-
mined by investigating the microstructure and haArdness of the al-
loys was found to amount to 0.2 wt-% at 800°C, 0.55 wt-% at 650°C L~
and 0.35 wt-% at 450°C. The results of investiﬁation of the mecha-

nical properties of Ti-Cr alloys (up to 20% Cr) point to this sys-
tem being likely to be useful in the development of alloys with
good strength and plastic properties. There are 6 figures and 1
table.
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AUTHORS:  Mikheyev, v. S. and Chernova, T. S.

TITLi: Phase diagram for ternary titanium-chromium-vanadium
system
SO0URCE: Akacemiya nauk 353R. Institul metallurgii. Titan i yego

splavy. no. 7, hoscow, 1462. Metalloxzhimiya 1 novyye
splavy, 81-88

2uXT: The object of the present work was to study phase equilioria

of the Ti corner in ternary system Pi-Cr-vV, with the total content

of Cr + V equal t0 60%. The starting materials Wwere 99.8% Ti ~ "7~
(TG00), 98% V and eclectrolytic Cr. A tendency was observed for the
Lowering of the golidus surface, in the triangular diagrams, to-

wards tie middle part of binary system 7i-Cr. Alloys melting at \///
tne highest temperatures (1800 - 18509C) were close to V-Cr side. 7
Differential thermal analys®is of the solid alloys revealed thermal
effects close to tne Ti-Cr side, corresponding to phase transfor-
mation el +4 7 3. Ti-Cr-V alloys with a high content of Cr under-

card 1/3
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went L-phase transformation on cooling with the formation of /- or
f=sdarplus phases. Transition M +: = [3-s0lid solution gave a heat
effect on heating which increased with the quantity of the eutec-

toid in the alloys, whilst the tewmperature of the eutectoid tran-
sition decreased. Analogous thermograms were obtained for alloys

in the section Cr:V = 3:1 and several alloys in the section Cr:V =

1:1. Studies of the alloy microstructure and hardness established

the existence of so0lid solutions of Cr and V in the ® - and B-mo-
difications of Ti, solid solutions based on TiCr2, regions composed ///

of " + B, ¥ +1, +~+ B phases and a region composed of & + B +.~ -
phases. Isothermic sections were constructed for Ti-Cr-V system at
12009, 100009, 800° and 600°C as well as two polythermic sections

with the ratio of Cr:V of 9:1 and 3:1. At 1200°C there was a B3-30-

lid solution based on Ti and a phase corresponding to solutions

witn a martensitic structure. Alloys with a higher concentration

of V and Cr had polyendric structure. A narrow region composed of

%+ s"phases extended from 30% Cr down to the Ti-Cr side of the
iriangular diagram. At cu09C x-solid solutions appeared in the Ti :
corner of the diagram as well as ( + B-solid solutions passing from
Card 2/3
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-V side towards that of Ti-Cr. AY GUOOC tnere was 2 spmall re-
Sion of (-s80lid solution of 71, B-so.id golution of ti passed from
Tne side of Ti-V (20% V) into the triangle, 8 ¢ J~ phase became

3 region widened. The poundaries of region

narrower and the « +
a+ B + J were not determined accurately. There are 9 figures.

yne Ti

/

e
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AUTHORS ¢ liixheyev, V. 5. and HMarkovich, £. P.

TITLE: Hlechanical properties of the alloys baused on o -solid so-
lutions of titanium in the titanium-aluminum-zirconium
system

50JRCL s Axadenlya naud SUoR. Institut metallurgii. Titan 1 yego

splavy. no. 7, iloscow, 1902. Metallokhimiya i novyye
splavy, 114-119

TEXT: The authors investigated the properties of ternary alloys
Ti-Al-Zr in the regions of three radial sections with the ratios
of Al:Zr = 1:3, 1:1 and 3:1, It was shown that for the increasing
alloying of ®-Ti solid solutvion with Al and Zr, the tensile strength
and heat resistance of the alloys increased and their plasticity
decreased. The hignest tensile strength between 20 - 650°C was given
by the alloy with the concentration of Al + Zr = 18% lying in tne
section 1:1. Alloying with 0.5% - 7% 2r of the six-component system
. Ti-Al-Cr-Fe-Si-B, containing 6% and 7.5% of Al and Cr + Fe + 5i =

Card 1/2
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Mechanical properties of ... D244 /D307

1 to 1.2%, increased the tensile sirength and heat resistance of
the alloys between 20 and 650°C. The alloys containing 7.95% Al and
7<> Zr had the highest tensile strength. The alloy having the high-
est heat resistance contained 7.5% Al and 6% Zr. There are 6 fi-
gures and 1 table.
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. D290/D307

O IRPE
nonORS Kornilov, I, I.,’Mikhexcvtryirs. and Belousov, 0. K,
P1TLk s Ti.e main properties of 50lid soiutions with an x-tita-

nium oase at -1960¢

OULHChe Axademiya nauk 535K, institut metallurgii. Pitan i yego
splavy. no, 7, moscow, 14962, Hetalloxhimiya i novyye
splavy, 120-126
YZAT: Properties of ai.oys derived from three toiﬁary systems with
an «-T1i base were studied in continuation of earlier studies of
ternary Ti systems by one of the authors, and was motivated by the
iack of systematic information about Ti alloys at low temperatures,
Tae authors studied Ti-Zr-¥o, Ti-%r-V, and Ti-Zr-np systems con- /*/
taining 1.3 atomic percent of Zr and variable amounts (up to 5 atom-
ic percent) of the third component. Phase diagrams in the region of
the polymorphous transformation were constructed using microstruc-
tural and thermal analyses and electrical resistance measurements.
- Mechanieal properties of the »-solid solutions were studied; the

Card 1/2
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. . A s Co . v r, O
Jptimam compositions of allioys with Ligh impact strengths at -1736°C

were found (20 kg/cm@). The results were tsed to develop an alloy
4'< {(AT2) that has a hign impact strength at -136°C and reasonable
strength (60 - 80 kg/mmc) at room temperature, Previous results /+/
for the ternary ®-solid solutions of the systems Ti-V-Mo, Ti-Nb-V,

and Ti-Nb-Mo were used to synthesjize alloys with high impact

strengths at -196°C.(8 - 14 kg/cm?). There are 6 figures.
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AuTHORS: Kornilov, I. I., silikheyev, Y, 5., Pylayeva, Ye. N., Yol-
kova, li. &., Borok, B. A., shchegoleva, ®. P. and Golu-
beva, L. 3.

TITbe: The effect of aluminum on the structure and properties of
a Ti-al-Cr-re-5i-B alloy prepared by powder metallurgy

STV IV 463 Adademiya naud S3oR. -nstitut metallurgii. Titan 1 yego
splavy. no. 7, 08cCOW, l1yo.. Metallosnimiya 1 novyye
splavy, 130-134

7:XT: The authors studied the effect of varying amounts of Al in
Ti-al alloys (1 - 7w by weight Al) and 1in alloys of the [li-Al-Cr-
Ye-5i-B system (1.5 - 12% by weight Al) on the structure and pro-
perties of the alloys. strength of tne Ti-Al alloys increased from
77.2 to 107-3 kg/mm¢ as the Al content rose from O to 75; the
strength of alloy ATq (AT4) inqreaaed from 104 to 142 kg/mm¢ as the

il content rose from 1.5 to 10k, P?lasticities of the alloye de-
—creased and the heat resistance of AT4 increased as the aluminum

Card 1/2
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contents became higher. The rate of oxidation of AT4 in air at 790°C
decreases by about 605 £s the Al content rose from 5 to 12% by ’ k
weight. There are 4 figures and 4 tables.
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AP )
avHORS: «Kornilov, I. I., ulikheyev, V. 5., Chernova, T. U, and
Jarkovich, A. 2.

PITLE: The basic properties of titanium alloys 47 - (AT3), & -
(AT4), =7, (AT6) and ~Tv (AT8)

SUURCEL: Azademiya naukx 538R. Institut metallurgii. Titan 1 yego
splavy. no. 7, wsioscow, 1lsol, rietalloshimiya 1 novyye
gsplavy, 140-149

e

TuXT: Properties of the above alloys, which are related to the

system Ti-Al-Cr-Pe-S5i-B were studied; the Al content varied from

2.5 to 7.5% by weight while tle total Cr, r'e, Si and B content V/{)
was in the range of 1.0 - 1.8%. The alloys can be melted under L
works conditions in vacuum arc furndces and are subjected to tne

same forging, rolling and hot working processes as all standard

and experimental Ti alloys. A section of the phase diagram was
constructed from the results of thermal and microstructural ana-

lyses and measurements of the temperature of the solidus. Mechani-
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cal properties were comyrehensively mecasured and their limivts
“ound for many specimens; the properties of industrially produced
alloy specimens were found to be within these limits. Temperature
variations of the mecnanical properties, long-run strengths, creep
and elasticity moduli of the alloys were measured in the range

20 - 6509C, There are 6 figures and 8 tables.

Fd
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L7028 sKornilov, 1. i., H¥igheyev, V. 6, and Chernova, T. .
TIiTLos Thermal stability and crange in properties of titanium

alloys Ars{AT3), avy (AT4), AT¢ (AT6) and ~7T4 (ATH)
during ageing

3uURCE: Axadenmiya nauk 535H. Institut metallurgii. Titan 1 yego
splavy. no. /, Moscow, 13J02. Metallokhimiya i novyye
splavy, 105-190 2

TuXT: Thermal stability of the above alloys, after soaking for
10V hours at 400, 450 and 500°C, was determined 'by the change in
mechanical properties and microstructure of the alloys before and
after ageing. Ageing was studied on specimznse received from labo-
ratory and experimental production melts, the ingots being 1.2, /<é
20, 50 and 400 xg in weight. All ingots were melted in vacuum arc
furnaces with soluble electrodes. Tne ingots obtained were forged
at 1000 - 1200°C into rods of 12 - 14 mm diameter. These were aged

- and tnen specimens for mechanical testing were cut from them. It
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APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120007-2"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RP8003113412072

!
3 LA 3

i LR s s Ykt ":'h'v-ﬂf‘g;‘.f—ta*“'if'ti'“ﬂf" SR ELSM

EEEGHZIAERIRH 1 5L M ST INCH B IS NS IS SR

.I;'--

[
; -

3/598/62/000/007/025 /340
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was found that tne alioys ATy, asb, ATo and AD8 from laboratory
melts which contain average or below average total alloy contents
arc thermally stablie ant 450 and »009C ufter ageing for 100 hours,
They do not become enbrittled and do not exhibit any noticeable
crnanges in mechanical properties. Only alloys containing above a
certain iimit of lnpurity content age and become brittle. Alloys ¢1?
AT3, 4T4 and AT6 from the production melts exhibited thermal stabi-
iity after ageing at 490, 450 and 500°C for 100 hours. There are

4 figures and 4 tables.
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TilLs: influence of annealing in air a
$tic properties of theet naterials
alioys A. . (Ar3), - (AT4), rry_
(074)
SUURCEH: Afademiya naus wOSR. Institat metallurgii,
splavy. no. 7, ¥oscow, lyo2,
Splavy, 191-176
TLAD: Alloys of the AT series ar

ing Ti-Al-Cr-Pe-5i-B and differin
content. The abpove alloys,
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Metallo&himiya 1 novyye

€ b-component complexes contiin-

& from each other in the:r 41

in the form of sheet of

Cuo between 600 - 1000°C, at 500 ipn-

Stic properties was determined by V/E;
the sheets after annealing,

and Chernova, 7, S.

made from titanium
+ (0T4-1) and S
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1 om thickness,

Soak-
The optimum condi-
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Influence of annealing ... 22117,/D307

+ormined for the alloys. It was shown that oxygen and nydrogen

greatly influence the plastic properties. They cause brittleness

in air-annealed alloys, whereas a decrease in oxygen and hydrocgen

on annealing in vacuo leads to an increase in plagicity of the al-

loys. It is concluded that vacuun annealing is essential [or the

production of sheet, rod, wire, etc. in titanium alloys in order to

ensure optimum plasticity. There are 5 figures and 2 tables. //{
%
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AUTHORS: = Mikheyev, V,S,, Aleksashin, V.S,
TITLE: Determination of the specific electric resistance

(resistivity) of titanium-chromium alloys at
temperatures up to 1100°C :

PERIODICAL: Fizika metallov i metallovedeniye, v.l4, no.2, 1962,

231-237
; . )
TEXT: The alloys studied contained 1.5, 3, 5, 7.5, 10, 15.5, /
17.5 and 20% of chromium. They were melted in a vacuum arc

furnace and the specimens were homogenized by holding for 10 hours
at 1100°C, 25 hours at 1000°C, 50 hours at 900°C, 100 hours at
800°C, 200 hours at 700°C, 300 hours at 600°C and 75 hours at
550°C, This was followed by furnace cooling to room temperature,
The sensitivity of the resistance measurements was 0,000003 ohms
for all temperatures up to 1100°C, the temperature being mecasured
to an accuracy of 3 to §5°C. Curves are given showing the
variatipon of resistance with temperature for the various alloys.
With the 1.5% Cr alloy the resistance increased steadily up to
730°C but was affected in the range 730 to 880°C by the
Card 1/3
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transformation of the a+ § solid solution into the g form. Above’

880°C the rate of increase was smaller. Wwith the 5% Cr alloy,

the resistance increased steadily up to 690°C and there were

inflexion points at 690 and 825°C corresponding to the phase

changes a+Y — a* g and a + P — 8. A similar result was .
obtained with the 10% chromium alloy, except that the inflexion \
points occurred at 690 and 770°C. The 12.5, 15.5 and 17.5+ alloys
showed steady rises up to 692 - 700°C, where therc was o cudie

change in direction of the curve due to the eutectoid

transformation; this was particularly marked with the 15,5% Cr

alloy, where the resistance fell in the range 700 to 750°C. n
20% Cr alloy s1s0 showed a sharp change but at a tempcrature ol
730°C. The eutectoid transformation was complected at 7¢5%C with

12.5% Cr, 750°C with 15,5%, 825°C with 17.5% and 1000°C with 20=.
From the results obtained a partial phase diagram was conatracico
The lowest resistivity was found with the 15.5% Cr alloy, which

corrosponded to the eutectic. The investigation showed tha' the
electrical resistanco mothod could be used to study the phase
diagrams of titanium alloys. There arc 5 figuros and 1 table.
Ccard 2/3

APPROVED FOR RELEASE: 06/14/2000

CIA-RDP86-00513R001134120007-2"



"APPROVED FOR RELEASE: 06/14/2000

-
G SN SRR | B T

- By s m St b,
A e P S e ST L N
R (0 P I BRI SRR R P o P —— T R

CIA-RDP86-00513R001134120007-2
N R DGR RS S

AP RN RN

5/126/62/014/002/007/018
Determination of the Specific .., El114/E435
ASSOCIATION: Institut metallurgii AN SSSR im,

A.A.Baykova
(Metallurgical Institu

te AS USSR imeni A.A.Baykov)
SUBMITTED: May 24, 1961
October 30,

(initially)
1961 (after revision)
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ATTHORS: Belousov, 0. K., Kornilov, I. 1., and Kikheyev, V. 3.

TITLL: Examénntion of a-titanium solid solutions highly ductile at
-196°C

i

PERIODICAL: Akademiya nauk SSGSR. Doklady, v. 145, no. 5, 1962, 1102-1105 /

TEXT: Alloys based on solid a-golutions of the ternary sybtems Ti-Zr-Mo,
?i-Zr-V, and Ti-Zr-Nb were melted in an electric vacuum furnace to increase
the durability of titanium without making it less ductile. The resulting
g0lii1 a-solutions showed a satisfactory ultimate strength OB and impact

strength ay at room temperature and also at -19600. Alloys with hetero-

geneous a + B structure, however, shomed low ductility at -196°C. The
alloys with optimum properties were designated AT -2 (AT-2); data for three
of thepe are compared below with the data for other constructional metals,
the best being the AT-2-4 which contains Nb:

Card 1/5
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Data at 20°¢C ) Data at -196°C

T
Alloy 0% 2 84 V% ay 2 ) 2 6,7 Vi ay 2 A‘T
kg/mm kgn/cn“kg/nm kem/cm

Pure 77 -00(TG-00) Ti 35 50 80 25-30 60 32 65 23
AT=2 -1 80.0 20.9 65.5 17.8 119.5 13.8 37.6 11.2
AT-2-2 75.6 23.9 69.4 19.2 116.0 12.5 44.6 15.8
AT=2-4 65.5 25.0 71.2 24.1  98.6 19.4 69.8 20.3
Duraluminum 40.0 - - 4.2 50.0 - - 3.24
Armco iron 32.0 - - 24.07 178.5 - - 0.13
€-3-H(Kh-3-N) steel 99,7 - - 11,77 - - - 4.05
y-4 (U-4) steel 95,0  ~ 12.15 - - - 0.68 |

The alloys produced on industrial scale confirmed the resulis of laboratory
experiments. So0lid a-asolutions of the systems Ti-Zr-Ta, Ti-Mo-Ta, gnd
Ti-V-Ta are likewise assumed to have a high impact strength at -196°¢,
There are 3 figuree and 1 table.

t
$
—
i
i

ASSOCIATION: Institut metallurgii im. A. A. Baykova (Institute of

Card 2/3 Metallurgy imeni A. A. Baykov)
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PRLGENTED : April 9, 1962, by A. A Blagonravov, Academician
20 :

SUBMITTED: March 8, 1962
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leat treatment of titaniun alloys
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(Annealing of metals)
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. AUTHORs . ; Belousov, O, K. (Moscow); Kornilov, T. I, (Moscow); Mikheyev; V. 8. _.sz : P

anxl‘echanicalpropottiuof aéud 'aollutions of 'l.ti\ph.a-.titahim at -196°C ! .

S fSOURGE;,:mBSSB;. - Izvy otd. tekh. pauk. Motallurgiya ¢ gornoye g‘la,, no. 2, !
0511963, 130-135 . - - .o ‘ :

|{TOPIC TAGS: . ternary Ti-base allcy, Ti-Zr-Mo alloy, Ti-Zr-V alloy, Ti-Zr-Nb alicy,
[ eryogenic effect, AT-2 alloy, eryogenic alloy SRR :

.; ABSTRACT's . Three serfes of ternary Ti-base alloys, Ti-Zr-Mo, Ti-Zr-¥, and

- | Ti-Zr-Nb, have been studfed in & gearch for & materfal for service at cryogente

' j temperatures, . A11 alloys (six in each series) had the same Zr content, approxi-

" mately Ze5%.  The Mo, V, and Nb contents varied from 0.34 to 4.88, 0.19 to . !

T ‘ 4.8, and 0,32 to 3,16%, respectively. The solubility of V, Nb, and Mo £n TL-2.5% .

'+ 2r alloy at 800C was found to be 0,5, 1.0, and 0,3-0,4% for alloys made with 5

. [ iodide titanium, ‘and 0.9 to 1.0, 1.5, and 0.5% for alloys made with TG-0C

. -7 titenfum sponge.  With decreasing temperature the solubility of V, Nb, and Mo

;7 :increusss. -The alloys designed to have an « or a + § structure vere melted in &
SIS mcu}mli:ﬁarc ‘consumable~electrode furnace from TG-00 titanium sponge (99.85% pura

e D s e T T TN DU LA U AT S N
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- 1odtde Zr, 99.90% pure Mo, Nb (98.8% Wb, 0.5% Ta), and 99.85% pure V}, forged at
4 950-~1C00C, annealed at 750¢ for 4O min, and furnace cqoled. Mechanical tests
-1 showed ‘that with fncreasing Mo, ¥, or Nb content the tansile and yield strengthe
“i‘fncrease and ductility decreases &t both 20 and -196C. Tho notch toughnasa-
'{ composition curves show & maximum at 0.70% Mo, 0.50% V, and 1.00% Nb for -196C
and a.t,I;LO%*Mq,';:Z.BO% ¥, and 1.6G%¢ Nb for 20C. ' TL{-Zr-Nb alloys with 0.32 ta 1.84%
! Nb_have the highest notch toughness —2.16—24.1 mkg/cn2 and 20.0—19.6 mkg/cm2.
gt +20 and ~196C, respectively. A sharp drop in impac’; toughness occurs in all
" systemsi With tha appearance of the f-phase in the alloy structure. On the basia
.y of thege experiments & new geries of alloys, designated M‘-ZE has been developed.
~i'These ‘alloya have an .average tensile strength of 60—80 kg/mm? at +20C, which is
| s14ghtly lover than that of other Ti-alloys, but their.notch toughness at both
~1 420 and -196C is much higher. Similar high~ductility alloys may exist in other
~| systems of T4 vith its analogs Zr and Hf and metals cloge to TL in the perfodic
... gystems -~The assumption has been verified experimentally with regard to Ti-V-Nb, - | .
.. ! Ti~V-Mo, and Ti-Nbelo syatems and is expacted to be trus with regard to Ti-Zr-Tu, n
. Ti-Mo-Ya, TL-V-Ta, and other analogous tornary. and more complex syatemse Orig. .- !
. lart. his¢ 2 tables and 3 figures. . .. oo b

v o vena e+ anta

i
L . ]
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i
i
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ACCESSION NR: AT4007024 $/2598/63/000/010/0027/0036
AUTHOR: Belousov, O. K.; Kornilov, I. I.; Mikheyev, V. §.
TITLE: Phase diagram of the titanium-vanadium-niobium-molybdenum system

SOURCE: AN SSSR. Institut metallurgii. Titan i yego splavy*, no. 10, 1963.
Issledovaniya titanovy*kh splavov, 27-36

TOPIC TAGS: titanium molybdenum niobjum alloy, titanium quaternary alloy, titanium
alloy, phase diagram, titanium alloy structure, comnponent solubility, alloy component
solubility, vanadium containing alloy

ABSTRACT: In a study of the Ti-V-Nh-Mo system, isothermic cross sections were
constructed from microstructure analysis and measurements of hardness and electrical
resistivity at 600, 700 and 800C. Solubilities of the 3 admixtures in« -Ti are given in
Table 1 of the Enclosure. Of special interest is a sharp phase boundary change occurring
during the « ~T1 +/ - Ti — A -Ti transformation, which was observed by measurement of
electrical resistivity while slowly heating (1-2C/rain.) the specimen from 0 to 1000C.
Upon quenching the alloy system from the /) -phase, marked changes appeared that cor-
respond {o occurrence of metastable phases. The phase dlagram of the Ti-V-Cb-Mb

Card 1/4
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ACCESSION NR: AT4007024

alloy system is shown in Figure 1 of the Enclosure. Orig. art. has: 6 metallographic
sections, 2 tables, 3 graphs, and 8 phasc diagrams.

ASSOCIATION: Institut metallurgii AN SSSR (Metallurgical Inatitute AN SSSR)
SUBMITTED: 00 DATE ACQ: 27Dec63 ENCL: 02
suB cobe: M W\ NO REF SOV: 008 OTHER: 005
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ENCLOSURE: 01

TABLE 1
Soiubility in « - Ti
Temperature °C v Cb Mo
600 2.2-2.3%  3.6-3.8% 1.2%
700 1.5% 3.0% 0.8-0.9%
800 0.9-1.0% 1.6% 0.5%
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06/14/2000

CIA-RDP86-00513R001134120007-2"



"APPROVED FOR RELEASE 06/14/2000 CIA-RDP86 00513R001134120007 2

T i A2 R

k;“,‘__.._ ESRRS gv_i...ﬂ._',._a_._u

LR ATIARLE NN B

ACCESSION NR: AT4007024 ENCLOSURE: 02

Fig.” 1 - Phase diagram of the Ti-V-Nb-Mo
system at 600C and a total admixture
concentration up to 60%.

'
)
il

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120007-2"



"APPROVED FOR RELEASE: 06/14/2000

[T EE AT Y SR R eTr ST S K I T MR N
g B ] R | PRI R i R

» SE: 06/14 CIA-RDP86-00513R001134120007-2

& TN AR I S
- - N g RS W R S I T 3 g AR S5 > 5
1§ 5 : . o .. i SRRV LN N

i
il

g2

ACCESSION NR: ATA4007026 8/2598/63/000/010/0042/0047
AUTHOR: Mikheyev, V.S.; Markovich, K. P.; Tavadze, L.F.
TITLE: Study of some al‘loys of the system Ti-Al-Cr- Fe-Si-B containing 3% Al

SOURCE: AN SSSR. Institut metallurgii. Titan i yego splavy*, no. 10, 1963.
Isslcdovaniya titanovy*kh splavov, 42-41

TOPIC TAGS: titanium alloy, titanium aluminum chromium alloy, titanium aluminum
chromium system, titanium complex alloy, alloy structure, phase transformation, alloy
phase composition, iron containing alloy, silicon containing alloy, boron containing alloy

ABSTRACT: The authors investigated the effect of increasing concentrations (0.45-2.5%)
of the alloying ciements Cr, Fe and §i (1:1:1) on the ternary - solid solution of the Ti-Al-
B system with 94.49-96.5% Tl and conatant amounts of Al (3%) and B (0. 01%). The alloys
were smelted in a vacuum arc furnace with a tungsten clectrode in an inert gas, cast, and
the cast alloys were worked at 1000C, anncaled and then quenched inair. The bars were

then cxamined by optical methods to determine tho melting diagram, by thermal analysis

to determine the phaso transformations in the solid state, and by metallographic analysis
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- to determine the microstructure (8amples quenched from 1000, 800 or 600C in ice water
after annealing for 2-400 hrs.)., Using the N,S,” Kurnakov pyrometer and sampies heated
for 2 hrs. at 1000, 300 hrs. at 800 and 430 hrs. at G00C, the authors constructed the poly-
thermic cross section of the system between 400 and 1700C (see Fig. 1 in the Enclosure).

* This showed the presence of //,X + /7, , % + exceas metal, and« + 4+ ¥ phasca, The
temperature of the onset of « ~> Jtransformation was found to be independent of the sum of

. Cr, Fe and Si In the alloy. The softening temperature of the alloys decrcased from 1535 to

. 1470C as the sum of Cr, Fe and Si increased {rom 0,45 to 2.5%. Finally, the solubility of

, these three alloying elements in the «( -solid solution of Ti was found to be 1% at 600 and

“1.5% at 800C. Orig, art, has: 3 tables, 2 graphs and 8 photomicrographs.

- ASSOCIATION: Institut metallurgii AN SSSR (Metallurgical Institute, AN SSSR)

SUBMITTED: 00 DATE ACQ: 27Dco63 ENCL: 01
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ACCESSION NR: AT4007043 8/2598/63/000/ 010/0214/0217
AUTHOR: Mikheyev, V. 8.; Markovich, K. P.; Fridman, Z. G.
TITLE: Heat resistance, creep and structural stability of AT-3 titanium alloy

SOURCE: AN SSSR. Institut metallurgii. Titan { yego splavy*, no. 10, 1963.
Issledovaniya titanovy*kh eplavov, 214-211

TOPIC TAGS: titanium alloy, AT-3 titanium alloy, titanium alloy heat resistance,
titanium alloy creep, titanium alloy structural stability, titanium alloy embrittlement,
titanium alloy property, alloy heat resgistance, nlloy creop strength

~ ABSTRACT: The authors investigated the heat resistance, creep and thermal stability of
an AT-3 Ti alloy (2.7% Al, 0.60% Cr, 0.30% Fe, 0.35% Si and 0.01%D) smelted under
industrial conditions, anncaled for 30 min, at 800C and cooled in the furnace. Ieat
resistance was tested by determinipg the tensilo strength at 350C for load.ng times of 108,
1600 and 3500 hrs., resulting in € valucs of 59, 68 and 55 kg/mm2, respectively. The
results of creep tests at 350C under loads of 15-45 kg/mm2 (sce Fig. 1 in the Enclosure)
~_indicate that the relative deformation of this alloy is relatively constant at loads between 15
‘and 40 kg/mm<,” with no sign of brittleness. As shown by Fig. 2 in the Enclosure, brittle-
‘ness algo did not develop when the alloy was aged in argon at 400C for 3000 hrs. or at 360C
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alloy to a load of 30 kg/mm? for
11 as cyclic heating (350C) and cooling
detrimental effect on the mechani-

for up to 5000 hrs. without a load. Subjection of the
5000 hrs. at 300C or up to 6600 hrs. at 350C, as we
t(in air or water) for as many as 700 cycles, also had no
“oai propertics. Orig. art, has: 4 tables and 2 figures.

 ASSOCIATION: Institut metallurgii AN SSSR (Metallurgical Inatitute, AN 8SSR)
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ACCESSION NR: AT4007048 8/2698/63/000/010/0234/0244
AUTHOR: Kornilov, LI.: Mikheyev, V.8.; Andreyev, O.N.; Mayboroda, P.8,

SOURCE: AN SSSR. Institut metallurgii. Titan i yego splavy®, no. 10, 1963.

|
TITLE: Heat resistance of some titanium alloys at 450-700 C h
Issledovaniya titanovy*kh splavov, 234-244 ‘

|
!
!
|
|
|

| TOPIC TAGS: titanium alloy heat resistance, titanium alloy, OT—4 alloy, OT-4-2 alloy, |
AT-3 alloy, AT-4 alloy, AT-6 alloy, AT-8 alloy, AT-9-0 alloy, AT-10 alloy, AT-10-0

alloy, AT-12 alloy, Ti sub 3 Al base alloy, titanium aluminum alloy, titanium aluminum |

manganese alloy, titanium aluminum vanadium alloy, VT-5-1 alloy, VT-14 alloy ;

ABSTRACT: The heat resistance of the VT-1, VT-5-1, VT-14, OT-4-2, AT-3, AT-4,
AT-6,and AT-8 alloys was tested by a simple centrifugal method to determine the creep
limit under thermal loads. Tests were carried out under loads of 20 kg/mm?2 at l
temperatures up to 700 C; specifically, tests were conducted at 450 C for 5000 hours,

,at 500 C for 250 hours, at 550 C for 100 hours, at 600 C for 50 hours, and at 700 C for !
500 hours. Isotherms for the teated conditions were plotted. It was concluded that the .
VT-1 and VT-14 alloys are not heat resistant at any of the temperatures. The highest -~~~

heat resistance at 600-700 C was shown by the AT-10 and AT-13 alloys, which ccatain
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l 7 or 8 alloying elements, and the ST-2 alloy, which contains Ti3A1 as a main component,
. The AT-3 and AT-4 alloys showed good heat resistance up to 500 C and the AT-6 alloy |
| upto 550 C, The AT-8 alloy, containing A1, Cr, Fe, Si, and B on a base of ‘
: JL-titanium showed a greater heat resistance at higher temperatures (up to 600 C) than !
{  the OT-4 and OT-4~2 alloys containing Ti, AL, and Mn or Ti, Al,and Vwithan L +8 |
structure and VT-6 or VT-5-1 alloys containing Ti, Al and 8n. It was proved that the !
heat resistance is increased by alloying with many elements. The heat resistance of ]
, the alloys containing six alloying elements increased in the direction AT-3 —» AT-4 =

AT-6 =—» AT-8 ag their aluminum content increased. This was explained by the in- l
crease in the temperature of the + & /3 tranaformation and the strengthening of the«l |
solid solution, Orig. art. has: 10 figures ond 2 tablea. .

!' ASSOCIATION: Institut metallurgii AN §SSR (Metallurgical Institute ,AN SSSR) i’
' SUBMITTED; 00 DATE ACQ: 2TDecdd - ENCL: 00 j
i
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ACCESSION NR: AT4007058 8/2598/63/000/010/0345/0356

'AUTHOR: Livanov, Vv.A.: Mikheyev, V.8.; Faynbron.-s.M.;Kuuenko. AA, T~
Ivanova, 8.Ye. T

TITLE: Tensile and rupture strength of the alx-component titanium alloys AT-3, AT-4,
AT-6 and AT-8 .

SOURCE: AN £SSR. Institut metallurgii. Titan { yego splavy*, no. 10, 1963.
Issledovaniya titanovy*kh aplavov, 345-356

TOPIC TAGS: titanium alloy, AT-3 titanium alloy, AT-4 titanium alloy, AT-6 titanium
alloy, AT-8 titanlum alloy, titenium alloy mechanical property, alloy rupture strength,
complex titanium alloy, titanium alloy property, titanium alloy heat resistance, titanium

aluminum chromium alloy, iron containing alloy, silicon containing alloy, boron containing '
“alloy :

ABSTRACT: This study concerns the mechanical properties and high temperature strength
of titanium alloys AT-3, AT-4, AT-6 and AT-8. Specimens were taken from two different
production lots with varying countents of A1, Cr, Fe, 8t and B. They were prepared from
forged rods (14 x 14 mm), and subjected to peeliminary tempering at 850, 900 and 950C.
Tensile mnsthmuctduumponm«rm&m 20 to 700C (see Fig. 1 in the

cad 1JPF ’
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" Enclosure). In addition, the authors considered the effects of forging procedures on
mechanical properties (see Fig. 2 in the Enclosure). Rupture strength was tested at
temperatures of 400-600C and loads of 15-55 kg/mm2 (results are tabulated), taking into

: congideration the effect of varying aluminum contents (see Fig. 3 in the Enclosure). The

: authors conclude that AT titanium alloys with 3-7.5% Al and a combined Cr-Fe-8i content

_of 1.5-1.8% exhibit high tensile atrength (80-90 kg/rm3 for AT-3 at room temperature,

: 90-105 for AT-4, 105-115 for AT-6 and 115-125 for AT-8). The plastic properties deterio-

, rate as the Al content increases (14-15% elongation and 61-53% cross-section shrinkage far

t AT-3, 11-13% and 38%, respectively for AT-8). The rupture temperature rises as the Al

. content increases (450C for AT-3 to 650C for AT-8). The high temperature strength was

' good, The tempering temperature affects the duration of rupture streagth tests. In view

. of their mechanical properties at room and high temperatures and their high temperature

! strength, the alloys namd are suitable for wide use in modern technology. Orig. art. has:

' 4 tables and 4 graphs.
|

| ASSOCIATION: Institut metallurgii AN SSSR (Institute of metallurgy, AN SSSR) .
| SUBMITTED; 00 \ DATE ACQ: #¥Dec®® ENOL: Ol f

| SUB CODE: ML NOREF SOV: 003 QTHER: 000
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R TITLE: ruvescﬁgstian of resfstivicy of allayx of the Tﬁ-Atoiystem g
from room.. cempeucure to L200C - "

: SOURCBz Piztkc mecultcv { mecatlovedeuiye, v. 16, no. 1, 1963,

‘?itovtc TAGS: ctc:niun nlumtuum alloy, ticaniuu cluulnum sya:em,
P et eantum’ aiuutnum ellcy rcsisczvtcy, teciz:ivi:y tempet&ture
R grtdient: .

; ,*Assrucr: 'L‘he resictf.vtty of 21 ‘!.'f.-&l. auays contafning 0--17 SX

~ Al was. ﬁeuured fn the range from room temperature to 1200¢ Al=
"loys were melted from TG-U0 titenfium sponge and $9.%% pure 1, en- -
nezled at 900C for 100 hry 8QCGC for 200 kr, and 700C for 100 hr, :

_and furngce-cooled. Test specimens approximately 30 x 5 x 2.5 mn L

| .were stress~relieved at 700—~750C for 30 min fn & vacuum of e
10”% om Hg. The test results (see Fig. L of the Erclosure) show
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ACCESSION NR: APU029839 8 /02719/64/000/002/0156/0160

AUTHOR: Mikheyev, V. 6. (Moscow); Chernova, T. S. (Msscos); Myasnikova, Ke Pe
(Moscow); Markovich, K. P. (Moscow) _

TITIE: On the campocition and otructure of the intermetalilic cuapcad phese in
alloys of the Ti-Al-Cr-Fe-51i-B 6 canponent system :

SOURCE: AN 55SR. Izv. Metallurgiys i gomoye delo, no. 2, 9% . 15€-160

TOPIC TAGS: titaniumtmse alloy, aluminum containirg alloy, chramium contaln.ag
alloy, iron cantaining alloy, sillcm contnining alloy, boron containing allouy,
alloy canposition, phose caapositim, intermetallic canpound phase

ABSTRACT! To determine the nature of intermetalli: phase present in alx-cam-
ponent aluninun-bese alloys, the authors studiecd two series nf nllays containing
0.5-15.0p chromium, 0.5-15.0b irca, 0.5-15.0f silicaa, 0.01% boren. Oue ceriecs
414 not contein aluninus, and the otber had o 3 and 6 vt.-} aluminum cantent.
The slloys were melted fram TG-00 sponge titanium, A-000 aluninum, KR-0 reduced
. teclnical iram, elnctrolytic chranium, snd chraniua-boron master alloy containing
. 10f of the latter. The allgye were melted in an arc vecuum furnace. The alloys
| were studled by means of microstructural and x-ray structural analyses after an-
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| l nealing at temperatures of 1200, 1100, 800, and 500°C over periods of I, 25, 200,
i . and 500 hours, respectively. In evaluating the results the authors concluded
| ' that the phase in question 1o TigS13 precipitating along the line of pocondary
f . crystallization fran the beta-titanium-base solid solution. Orig. art. has: 2
L ¢ figures and 2 tables.
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. AUTHORS: Kornilov, I. I. (Doctor of chemical sciences, Profesaor); Livanov, V. 4.; ‘/‘?i
'Belousov, 0. K.; Faynbron, S. M.; Mikheyev, V. S.; Ivanova, S. Ye.;Ryabova, R. M.

ORG: none

TITLE: The effect of thermal processing on the mechanical properties of type AT2

alloys
SOURCE: _Soveshchaniye po mol imii, metallovedeniyu i primeneniyu titana ! yego
., splay . Wovyye issledovaniya titanovykh splavov 2New research on titanium

alloys); trudy aoveahc}:ll/mniya. Moscow, Izd-vo Nauka, 1965, 238-242

TOPIC TAGS: titanium, titanium alloy, tempering, thermal treatment / AT2 titanium
alloy I
ABSTRACT: The results are given lér studies of the effect o%hemal processing on th

mechanical properties of type ATZ alloys. Several compositi were inveptigated,
which displayed high plastic an shock-resistance properties'dt room and @t low (-196
and -2 5Cg temperatures. These alloys were given the designations AT2-1, AT2-2, and
AT2-3,"and were produced in sheets in industrial conditions. Measurements were made of|
ihe dependence of the resistifity of theae compositions on the testing temperature (see
Fig. 1). Thermal prooeaaing\ﬂao bounded in the temperature range 500--1000C. The

thermal proceas inoludeds 1) heating at the prescribed temperature for 30 minutes; 2)
hj

60-minute air-cooling, and 3) 60-minute oven cooling. The mechanical properties of ¢
Card 1/2 UDC:  669.295.001.
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(ACCESSION NR: AT4048070 - B/0000/64/000/000/0190/0195

B AUTHOR; ilov, L.1., (Professor, Doctor of chemical sciencee),’Bélo_usgz,- 0.K., 3¢

DURCE: . Soves e po metallurgli, metalloveden : enljmﬁtanuiyegusplam o
5th, Mostmwi;-lm?ﬁ%eﬁ;ﬁgﬁam" {tsna (MetallogFaphy of Hianftm); tradg® "

, soveshchimlyd, Moscow, lzd-vo Nauka, 1964, 190-105 | ‘
- .,-TOPIC TAGS: :titanium alloy, titantum alloy creep, titanium alloy heat resistance, . ... . . i ‘|8

i
e s T T T T ot stucdinpes juna

- vanadium admixture, niobium admixture, molybdenum admixture .

[T

. ABSTRACT; “When vanadium," nlobivm and molybdenum are Introduced into titanium the :
* ultimate strength and elasticity are increased, while the relative elongation and resiliency ' -
.. remain at high levels. The present paper considers the heat resistance of Ti-V-Nb-Mo :
- alloys. As inearlier studies, heat resistance was tested by the centrifugal method.
. During the first stage, samples were tested at 500C and an initial stress of 16 kg/mm2
¢ for 100 hours; the second stage was 100 hours at 20 kg/mm2; during the third staga, the
_ temperature was increased to 600C at the previously mentionod stress for 100 hours.
- Card 1/4. ' ' : : '
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a3 , ‘irhe was 300 houra at stregses of 15-20 kg/mm2 and temperaturea of
el 500 aml GOOC. ‘The alloy samples were made with V:Nb:Mo=1:1:1 (section I), Mo:sum
_A—AOf V,-MNb=2:1 (section 1I),-Nb:sum-of -V, Mo=2:1-{section II),-and V: sum-of Nb,- Mo=2 -
(sectio'm IV}, The créep curves are shown in Fig. 1 of the Enclosure. - Analysin; of Lo
i the relatiouship batween deflection and duration of deformation showed that the alloys
behaved dlfferenﬂy ~Titantum had the highest creep rate, while alloys near the boundary ‘
. of saturated X4 solid solutions had higher resistauce. - Alloys with B4 solid solutions - - | -
had the highest strength The creep rate of these alloys al 500C and a stress of 15-20
‘kg/mmZ2 for 200 hours was near to zero, while at 600C the creep of these alloys mcreased
B ‘ﬁ sharply. The data obtained on the relationship between hesit resistance, composition and -
- phase utructure indicate that all alloys of thea(- phase of the Ti~-V-Nb-Mo alloy are
. rapidly weakened at 600C and 15 kg/mm? and cannot resist heat for a long time under
- these conditions. . The introduction of molybdenuri is the bisat way to increase the heat
resistance. These data corroborate the results of I.I. Koirnilov on the variation of hent
- resistance in systems with limited aolubmty in the solid state and polymorphic character- o

| iaﬁca cnf one of the componenta. Orig. art. hag: Higurea. -
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B Tegsmxg.conafupoﬁa:* - t =500C, O = 15 kg/mm?; II- t = 500C, %= 20 kg/mm®; I - t = oA
- !.600C, Y= 20 kg/mm®, u. sactionl, £(V, Nb, Mo): 1-2.4%, 2-4.2%, eto. b...sactionll, . 2
EV. Nb, Mo): 1-2.4%, 2-4.%, ete. c. section I, ¥(V, Nb, Mo): 1-2.4%, 2-4.2h,. ~
7 ote. ‘section IV; £ (V; Nb, Mo): 1-2.4%; 2-4.2h, eto. .. - - o oo
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 AUTHOR: Markovich, K.P,, Mikhevev, V.8., Fridman, 2.G. -

T TSI,
N » '

| TITLE: Cresp of the ATS alloy at 350C = X
2.} BOURCE;- Sgveshchaniye po metallurgli, metallovedeniyu { primenentyu ¢
lavov. 6th, Moacow, 1963.. Metallov i (M mﬁsrapﬁy§

Ohs alya, Moscow, Izd-vo Nauka, (1964, 204-207 - .

TOPIG"'TAGQ=7’ﬁumw‘ alloy, titanfum alloy oreep, aluminum containing tlloy, titanfum @ .
alloy heat resistance, titanium alloy mechanfoal property/alloy AT3 -~ | - ..o

ABSTRACT: At present the only high strength alloys with a specificgravily of 4.4-4.8° "
.} glec suitable for work between 300 and 550C are alloys on a titanium base. It is therefore © =
““ - ' necessary to investigate the heat resistance of these alloys, -especially during creep. .. ... . . - J§
" "".| The pipér desoribes studies on the creep limit of the AT3 titanium alloy a 350C for a :
.1 total deformation of 1% after 20, 000 hours, ‘as well as the changes in mectianical properties - v
=71 after creep testing. Previous tests. zuhowed:highloroep:reitistancevat-,temmfr&@reﬂ,ol 300 - -}
"' and 860C and sfresves of 30 kg/mm? after 5,000 hours. ‘lhe chemical cornposition of the . -~
T AT3 alloy s TH base, 2.7% Al, 0.6% Cr, 0. 30% Fe, 0. 88% Fe, 0.36% 81, 0.01% B. The o

o vs
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*: test samples Were made of forged bars, 20 mm ln dlam. ']"he teaﬁng was done on the -
. IP=§ mach;ne at a constant temperature -of 360C and stresses of 15, 30, 33, 37, 45 and
©50 kg/mm for 6454, .6662, 5705, 5315, 12000 and 3300 hours. - The shnpe of Ihe curve
after creep testing at stresses of 16 and 30 kg/mm* approached @ straight line. The
;- total deg ormation after 6000 hoyrs increased with the crepp stress from 0. 18% at 15
kg/mm to 0.92% at 37 kg/mm®. For 45 and 50 kg/mm* the set creep begins after
{400 hours and does not end before 12, 000 hours, when the total deformation is 1.2%.
The tests. ghowed that the creep rate at a residual deformation of 1% after 20, 000 hours .
48 5 x 107° %/hr. - Consequently, the liniiting etress causing a creep rate 0125 x1078 ¥/hr - -
1 at 350C for AT3, containing 2.7% Al and 1.26% Cr, Fo and 8f, 18 42 kg/mm“, After the =~
creep test, the ultimate strength and plasticity were not significantly changed The alloy ,
did not become brittle. The authora note that éhe creep.rate of alloy AT3 doeg not exceed.
"2x10™° %/hr for & creep stress of 37 kg/mm although af 46 and 60 kg/mm* it equals N
o. 5x10" ‘end 1, Bxlo %/hr. Orlg. has: oiﬂgures. P

'ASSOCIATION: none S

'L-_.._..‘...l ,_‘....
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- B/0000/64/000/000/0222/0228 '
AOTHOR: MIKboyer, Y s | AL cEy ]
| TITLE: Investigation of the mechanical properties of AT3, AT4, AT6 and ATS titantum =~ | .
" alloys depending on the testing tampeiatie g jg. (b (D ] .
" BOURCE: Soveshohandye po metalluryll, motallovedenlyy | primenentyy ltana { yogo .
._splavov. bth, Moscow, 1963. Metallovedeniye Htana (Metallography of titanium); trudy¥
.- soveshchaniya. Moscow, Izd-vo Nauka, 1964, 222-226 ' o . .
L'I‘OﬂCfTAéﬁ mnlumnlloy. ﬂMmiivdloy,;meéhah!qﬂ property, - titanium alloy atrénéﬁ;,
titaniumallo plasticity, aluminum containfng alloy/alloy AT3, alloy AT4, alloy ATS, alloy .

© ABSTRACT: The author investigated the mechanical properties of AT alloys at testing . b
-~ temperatures of 20 to 800-1000C.. The 14 1’14 mm forged burs were annealed at - . . -

"~ 730C for 30 milnutes with air cooling.: Standard samples 5 mm in diameter and 256 mm -

. in length were then turnedona lathe. :The alloys with optimal properties were unbalanced i
" o6 solid solutions with an insignificant quantity of O phase. Fig. 1 of the Enclosure cds
! fllustrates the results of mechanical testing. The ultimate strength of titanium is sharply .

lowered when the teating temperature: is raised to 200C, as well as between 500 and 800C,
while the changes between 200 and 500C are insignificant. The TG1 titanium (0.08-0. 10% -
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] J ) 0.05% Si 0. 04-0. 06% C 0. 02-0.06% N
005-0.008% Hg. -0, ) -0as-6-7. times more admixtures than
d h: ice ta8 ultimate strength (50-60 kg/mm%). The fatroduction of Al>Cr, ‘Fe, 8
and B'irto titanfum alloys increase: the ultimate atrength in comparison. witb‘&fﬂ
titanfum and lowera tge plasticity.- At room temperatnrg the ultimate strength of alloy :
g/ ,hile at. 20('0 t{s 60-65 kg/mm X 800-5000 it becomes 57 1

< 280
The'curvas of A'l’4 [AT6 ‘and’ AT8 behave in the same way. The tests i
showed that. increasing the’ ahuninwn, content in the < -solid solution leads tc lower . |
;- plasticity. As the content of Cr, Fb and Si increases, the ultimate strength of the alloys
i also in¢reases. ‘The paper concludds that Ti-Al-Cr-Fe-81-B alloys, types AT3, AT4,
-~ AT6 and AT8, have anox, -solid solution structure with an insignificant quantity of A
- | phase,with high mechanical properties at both room and high (450-600C) temperatures.  : - i
-, Increasing the sluminum content to 8-8% with a constant total content of.Cr, Fe, Siand
! "Bleads to an incredse in ultimate etrength, while the plastizity is lowered. As the
i testing temporauxre increases, the pltimata strength of titanium and AT3, AT4, AT6 |
: ( y allghtly at tempernmres up to 4500 -
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‘o L5 !ﬂ‘(m)/ﬁ;}’(;)/;lll(d)/ﬁ?ﬂ/m(t)/EHP(b) _Ps=4 . ASD-S/AFFTC/ESD-3/ |

R &1 ASD(m):S{ * MIW/3D,
. ACCESSION NR:' AT4048080 - | :x/oooo/u/ooo/ooo/oualms

e "'.AUTHOR' ’.hmch, K.P., w%’ vov, Vi,

| TITLE: Thermal stabilit dtheATsa.lloyatssoand-iooc | "(31“/ -

et QOURCE Soveclwhnniye A) 'metillurgit, metallovedentyy Jrlmmenmmi 1y SR
| : aplavov. 5th, Moscow, 1883, Moetallovedeniye Hitans (Motallography of titanlum), :
- trdy soveahchnn.lya Moscow, lzd-vo Nauka, 1964, 243-248 :

i 2 '
.1 TOPIO '!'A@z titaniurn alloy," numinum containing lloy, titantum alloy thermal mbulty,
- titanium dloy iging, titanium alloy plastioity, titanium alloy strength/ alloy AT3

. ABS’J:RACT: ‘Stnce. the AT3 alloy 15 now being ueed in mttchinery working for prolonged
- periods at. 850-4000 it has become necessary to test the stability of this alloy under :
- - these conditions. Tha chemical composition of the testecl melts were as follows, in %
i by w!c;lghz A'm-l (T!-basa. Al-.! 7, Cr-0.80 Fe-0.30, 8{-0.38, B-0.01, sum of Cr,
" Fe, M
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000 hoiars itbopt stroasln tie open air. Previous tests also indicated high stability. |8
of AT§, QTSi@Mmrafat 400, 450 and 500C curing 100 hours.. When AT3, .. =

AT6, ATS alloys were tested for stability at 400 and 4500 for 300-7, 000 hours the ST .

', plasticity dvopped et first but wi restored to the initial value after 3,000 hours. 1

+ 7, anultimate strength of 39-43 m(mﬁ?ﬁ%mwﬁz !Sb.ﬂ[bmmjm? Rechnical fro vsi'A lgg;i’?'_ TR

; aluminum and ehromium-boron S

_alum Alloying. element (up.to 10% B). The alloys were aged
! by loading them into ‘' heated fimace without preliminary annesling. The mechanical
-+, propuxties were measured after 100, §00, 11000, 2000, 3000, 5000 and 10, 000 hours., Tae .
" \{ test rosulta after aging st 350 and 400C for 10,000 houra showed no changes in strength. -

*” Plasticity also remained the sanie. Elongation of the alloys changed from 14.3-14 to 15%
| for AT3-1 alloy and to 13. 8% for the AT3-2 alloy. - Tye resiliency dropped during aging. - -
777 ¥ Howéver, it remalped constant at 7.6-6.0 kg m/cm® for 2000-5000 hours,gdropping to . .. . -
- "''g,5-3.75 kg'm/cm? alter 10,000 hours. Inveatigation of the migrogiruc ﬂg after aging -~

. ghowed no changes. However, prolonged aging at 400C led fo hardening of theo{ phase
. grains and lowering of the plastic properties of the alloy. The paper concludes that
pging of the AT3 alloy contairdng 2.7-2. 8% Al and 1,26 or 1,63% Cr, Fo, 8i at 360 and =

H

- ¢
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S nged. -The dro p in plnltmltg£ {a ckused by the growﬂx of theoaphﬁse grnms and hy
3 hydroganauou o! the alloy during s&glng Orig. m. hm 8 ﬂguros

-, ASSOCIA‘I‘ION: none
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: (& MCB) m t, Aspn)d AFRC 'A'.;;.‘.,;'.“
ACCESSION NR: A otosoua ‘ ; / ( ‘szo%loo/a»/(gowwo ogzt%-,

T ﬂm phase strncturo ° fclloys of th&n-AL-L-Cr-s! sys;muith a constant B .
~sitlcon content T v‘)t? ‘2.1 ;,1 'yf ST ‘ _ ,

_;,tycgo ‘splavov. 5th, Hoscow, :
(13 chanlyn. rmcow, T‘J*vo awkc, !964, 3 =37

. N ; : l
_Uny stmcture, biloy Mrtmss, u!l' pﬁase rmosltlon, ﬂtanlum Lo
i anoy, lron al!oy, chromlun aﬂoy, smcan anoy . BRI EE
]
i

=’~—a;~t ABSTRA : - serlcs of strorg nllopa fomad by chrcm!um, lrcn, s!Hcon, and e
-} boron on-a titanlum-aluminum tase hag been well-studied. The present work con= =
"1 tinues the experiments of Kortii lov on the tetrahedral TI (0.3% Si)=Al=Fe=Cr system,’ SRR

P but” w’tth ‘the amount of almnlmm held constant at 7.5% by welght and varying the . - "~
qmounts of fron and chromium from 331 to 13} and 1:3, while keeping thefr total

' welght betwdéen 0.2 and 30%. lateria:s used for the oxperiment were sponge titan~ |
‘Tum, - electroiyﬂc chromfum, silfcon, aluminum, and iron with carbon; manganese, = : "
‘and sulfur lmpurli les. Sawles welghtng 20 g were prepared In an arc |-

1
i

”l
i
B
!

phospihorus,
' Card 114

........
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.

% -’

In-an-argon-at spherc -8 -of: '-; The samples ‘were cast
‘1n-dlameter. -All thermal: operattons uera carrled out In sealed,
e artz ampoules. The samples were. heated to temperatures of 1100, 1000,
' 800, and 5006 ‘and held there- for 10, 15,300, and 750 hours;- respectively. The -
1 samples: were ‘then subjected t microscopic and X-ray isnalyses, Their hardness was |~
measured by 'Vickers' method “ind-thelr electrical resistance was determined by -
I Thé‘ results of all ‘these: nmasarements were. carefully
S ws:olottc'-d on- graphs showing theip
h{: fcowos!t!on, ‘and the electrical- res|stance and hardness as .- . .| =
; d.,ompos!tlon. + (See Figs. 1 and 2 of the Enclosure).
;r-phs. and to photonlcrographs. S B A
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nce o f allothal'dnessMo:LaHuy' ccmposltion and temperature.——-— e e -
e:Cr = 3:15 b) spctlon i1, Fe:(r = 1115 ¢) section {11, FesCr = 133, = .~
from 10 ooc-vz = a;(l;gys quanched from 800(:; 3= alloys annealed !
T e .t 51 T .
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s u'cr,__[' by Nt.

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134120007-2"



"APPROVED FOR RELEASE 06/14/2000 CIA-RDP86 00513R001134120007 2

MIKHEYEV,

Landfosrm studies in the mountain *taiga regions of northern
Transbaikalia, Vest, Mosk, un. Ser, &3 Gerpg, 20 no,5:72-
74 S-0 '65, (MTFA 12:12}
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SIROTIN, Anatoliy Kaksinovich; WIKHRYEV, Vasili nﬁ';&z ‘ugz‘i“cg&‘limov. 0.M.,
red,; TROFIMOV, A,V., teXhn, rot

[ Mrough our sister nation of Czechoslovakia; notes on ite
agriculture] Po zemle bratskoi Cheidwoslovakii; zametki o gel'akon
khoziaistve, Moskva, Izd~vo "Znanis," 1958. 39 p. (Vsesoiuznoe
obshchestvo po rasprostraneniiu politichoeskikh 1 nauchnykh znanii,
Ser.5, no,14), (MIBA 11:9)
(Czechoslovakia—Agriculture)

! H A
i F P N
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v.V.
MIKEEYEV, W.W,
On rhemmatic inflamuations of the brain
Klinicheskaye Meditsina, Moscow, 1949, 3 (11)

Beport on two theumatic cardiac patiente who developed hemiplegia and aphasie.
Encephalitis rheumatica and rheunatic vasculitls with cerebral thrombosis are zore ccmmon
findings at autopsy that embolism originating fronm small thrombotic messes on the
gemilunar valves. Lymphoid infiltration of the pia mater, vascular stesie, endarteritis,
hemorrhage, hyperemia, and perivasculitis are often found. The small veesdls show a
swollen media, proliferation of the intima and microthrombl. Around the capillaries
masses of histiocytes are present and in cases of fheumosepsis even nodular glia
formations. Vessels like the basilar and sylvian arteries show marked endarteritis.

Intwo other rheumatic patients one showed hemianesthesia with impairment of epeech
and swellowing and the other parkinscnism with pyramidal symptoms. In tnis last case

a thrombosis of the left sylvian artery was the cause of death, In the sudcortical
miclei and the capsula interns numerous small cysts were found.

Yan der Molen - Terwolde

80: fLxcerpta Medica, Neurologr and Psrchiatry, Section VIII, Vol II no 10
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VIKHEYEY, V. V. (Prof.)

"ioute vervelinating neepralitis,”  evroratcl, Lo sidat., O s

Jlescow Ctomatologleal nst,
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MIKMEYEV, V. V.3 PROF

l ﬁasa/m:m - ln;.epmtth Jun/Feb &9

Brain Dizeases

"Encephalitia,” Prof V. V. Mikheyev, Moscow-
Stomatol 1nst, 6 pp

"Nevropatcl 1 Psikhiat” Vol XVIII, Ro 1

Although symptoms of demyelinating encephalitis
are usually recognized, cases with disseminated
sclerosis may go unrecognized until surgery is
necegsary. Demyelinating encephalitis is some-
times fourd to be erroneocusly diagnosed as
cerebral tumor in autopsy examinations. Cites
cases to show that correct diagnosis 1is possible.
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HIKHJ&V, Vladimir Vladimirovich.

Cicd 7 A Mevzosoun)
Nervous ana psychic disemses; textbook for {ntermediste medicsl -ef- 15, losrva
Medeiz, 1953, (Mic 55-3467) '
Collation of tre ~r.pi-al, as deterrinaed “rom the film: 324 -,

Microfilm Slavic 42« AC
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MIKHEYEV, V.V., profesaor, zaveduyushchiy; DUKHOVHIKOVA, L.H.

Cerebral insultus and pneumonia; central origin of pneumonia. Klin,med. 31
n0.9:56-59 § 's3, (MLRA 6:11)

1. Kafedra nervanykh bolezney Moskovskogo medits ingkogo stomatologichaskogo
instituta, (Pneunonia) (Brain--Diseases)
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MIKHEEV, Vadim Vladiwirovich,
(Kervous diseaees; textbook for medical ) Voskva, Vedgiz, 1954,

430 De
LYy

1, MNervous sustem - Diseases,
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NIKHEYRV, V.V,.; SHTRKMEL', A.Kn
e IR Yyt ] ¢

Botatory variation of epileptic seisure. Zhur. nevr. 1 peikh
S 70.71553-558 J1 '5h, (i 717)

1. Klinika nervaykh bolesney Arkhangel'skugo mediteinskogo
instituta 1 klinika nervaykh bolesney Koekovskogo neditainskogo
stomtologicheskogo instituta,

(XPILEPSY, physiology,

®rotatory variation of epileptic seizure)
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"Nervous disesses and psychopathology® V.V rova
ogy . o.’.kh." r.‘.""o .
Beviewed by N.K.Bogolepov, Zhur, nevr, 1 peikh, Sb.no.78590-592 “

Jl .5“0 (
MLBA 7:7)

(NERVOUS SYSTHM--DISRASES 5
(n V) ) (PSYCHIATRY)
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JL‘}E}‘E!-, V.Ys; HEVZOROVA, T.A.
(Hervous and psychic disorders] Nervnye i paikhicheskie bolezqf.
24, 1epr. izd, Hoskva, Kedgiz, 1956, 362 p. (MLRa 10:2)

(NERVOUS SYSTEM—DISEASES)
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HIIHIYI_V. V.V., praofessaor

Gerebral affectionsin rheumaties. Sov.med. 20 no.11:3~5 ¥ '56.
(MLBA 10:1)
1. Zaveduyushchiy kafedroy nerwnykh bolesney Moskovekogo meditein-
skogo stomatologicheskoga instituta,
(RHETMATISM, compl.
brain dis.)
(BRAIN, die.
caused by rheum,)
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MIKHRYRV, V.V,

SR R b A L 1 €

“Rheumatic encephalitis {n children,

[ ]
R"“'Od b’ V-V.Hikheev- Zhlu'.nevr, b’ ".n.“MOI'. r"vsl..on'

{ pstkh. 56 no.11:917-918 § 156,
(MLRA 10:2)

(RHEUMATIC FEVER) (BNCRPHALITIS)
(MOIRL', M.M.) (sIMsoN, T.P.)
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Classification of epileptic ssiszures. Sov.med, 21 no.5:11-15 Wy *s7.
(MLRA 10:7)
1. It kafedry nervnykh bolesney { psikhiatrii Moskovekogo meditsin-
skogo etomatologicheskogo fnstituta,
(BP1IXPSY
classif. of selzures)
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[ﬂtontcmrol ; msurological factors in clinical stomtologr]
Stomatonevrologiia; elomenty nevrologii v stomtologicheskol
klinike, Motkva, ladg(il. 1958, 262 p. (MIBA 1129)

STOMATOLOGY) (MEUROLOOY)
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MIKHEYEV, Vadim Vladimirovich

st et
—

Mflorvoua diseases) Hervnye bolezni, Mosizva, Medgic, 1958,

493 p, (MIRA 12:2)
(NERVOUS SYSTEM--DISEASES)
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(Moskva)

__MIKHETEV, V.V., prof.

L. Os Darkshevich, outatanding neuropathologiat; on the centennry

of his birth., Sov,med, 22 no.6:145-147 Je 158 {MIRA ].189)
(SXUROLOGY,
contrivution of Liveriia A, Darkshevich (BRua))
(PATHOLOOY,

same (Rus))
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